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CLAIMS 



[Claim(s)] 

[Claim 1] The member cypripedium function of corrosion is beforehand defined to each of 
at least two corrosion related characteristics of the cooling water for air-conditioning. 
Define the control regulation which makes an anticorrosives addition fluctuate according 
to the value of said related characteristic based on said member cypripedium function, and 
it memorizes to a control unit. Corrosion prevention equipment for air-conditioning which 
comes to carry out the anticorrosives addition equipment HE output of the actuation signal 
(U) which inputs each measured value of said related characteristic into said control unit, 
and starts the change in the anticorrosives addition corresponding to said measured value 
firom said control unit. 

[Claim 2] Corrosion prevention equipment for air-conditioning which comes to include the 
hydrogen ion concentration (pH), the polarization resistance (r), the electrical conductivity 
(sigma), the amount of scales (m), the turbidity (t), and the amount of sludges (c) of the 
coohng water for air-conditioning in said related characteristic at least in corrosion 
prevention equipment according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the corrosion prevention 
equipment for air-conditioning which controls the corrosion of an air conditioner about the 
corrosion prevention equipment for air-conditioning by controlUng the addition of 
anticorrosives by the so-called fuzzy technique based on the member cypripedium function 
of the corrosion to each of many corrosion related properties of the cooUng water for 
air-conditioning. 
[0002] 

[Description of the Prior Art] There is a problem of the corrosion resulting from cooUng 
water in an air conditioner. That is, in the case of a refirigeration system, cooling water, 
such as cooling water for refi^igerators to the refirigerator which cools the cooling water for 
air-conditioning which carries out heat exchange to inside-of-a*house air, and its coohng 
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water for air-conditioning, is used, for example, but the corrosion of the equipment by the 
cooling water has been a problem. Although this problem should be able to be solved if a 
water quality management engineer is stationed for every building with an air conditioner, 
it is still actually unsolved by the reasons of lack of an engineer etc. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention person etc. observed following 

many points per [ resulting from the cooling water of an air conditioner ] corrosion. 

(l) Just water quality property information, such as hydrogen ion concentration (pH) about 

the so-called water supply system, is insufficient for the corrosion-proof purpose, and 

corrosion related characteristics, such as polarization resistance (r), electrical conductivity 

(sigma), the amount of scales (m), turbidity (t), and the amount of sludges (c), must also be 

supervised. 

[0004] (2) Although the number of sensors will also increase inevitably if the property for a 
monitor increases, a Icnow how is called for forjudging much sensor outputs synthetically. 
[0005] (3 However, since the technicians of water quality management are insufficient, it is 
necessary to develop the corrosion prevention equipment for air-conditioning which 
supports a water quality manager.) Therefore, the purpose of this invention is to offer the 
corrosion prevention equipment for multi- sensor mold air-conditioning of the automatic 
system which does not require a technician in order to satisfy the above-mentioned need. 
[0006] 

[Means for Solving the Problem] With reference to the example of an attached drawing, the 
corrosion prevention equipment for air-conditioning of this invention In this' case, at least 
two corrosion related characteristics of the cooling water for air-conditioning which is 
cooUng water 2 ( drawing 1 ) for refrigerators. For example, the control regulation which 
consists of correspondence with the measured value of said related characteristic and the 
change in an anticorrosives addition based on the corrosion member C5rpripedium functions 
LI, L2, Si, and S2 ( drawing 2 and 3) beforehand defined to each property of hydrogen ion 
concentration (pH) ( drawing 2 ) and polarization resistance (r), and ( drawing 3 ) is defined. 
The control regulation is memorized to a control unit 100 ( drawing 1 ), each measured 
value of said related characteristic is inputted into said control unit 100, and the 
configuration which comes to carry out the anticorrosives addition equipment 8 ( drawing 
l) HE output of the actuation signal (U) concerning the increase and decrease of actuation 
of the anticorrosives addition corresponding to said measured value from said control unit 
100 is used. The cooling water for air-conditioning used by this invention is not limited to 
the cooling water 2 ( drawing 1 ) for refrigerators, and can also be used as the cooling water 
20 ( drawing 1 ) for air-conditioning by which heat exchange is carried out to air. [0007] 
Preferably, the hydrogen ion concentration (pH), the polarization resistance (r), the 
electrical conductivity (sigma), the amount of scales (nO, the turbidity (t), and the amount 
of sludges (c) of the cooling water for air-conditioning are included in said related 
characteristic at least. 
[0008] 
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[Function] The principle of the corrosion prevention equipment for air-conditioning of this 
invention is explained. In the graph of drawing 2 , an axis of abscissa expresses hydrogen 
ion concentration (pH), and an axis of ordinate expresses the degree E of corrosion with the 
scales from 0 to 1.0. It is shown that the graph on the left-hand side of drawing 2 has the 
large degree which corrosion produces when the cooUng water for air-conditioning is 
acidity or alkalinity, and a right-hand side graph shows the member cypripedium 
functions LI and SI of corrosion. When acidity or alkalinity is a middle value, even if the 
member cypripedium ftinctions LI and SI have the large degree E which corrosion 
produces, also when it cannot say that it is small but they not only show that the degree E 
which corrosion produces when the acidity or alkalinity of the cooling water for 
air-conditioning is high is large, but takes two values, they also show a certain thing. 
[0009] The member cypripedium functions L2 and S2 of the corrosion to the polarization 
resistance (r) of drawing 3 also show that it has the relation which was alike when the 
degree E which corrosion produces received hydrogen ion concentration (pH) to 
polarization resistance (r). 

[0010] According to the so-called fuzzy technique, when it is values of specification [ the 
given conditions ], such as measured value of said related characteristic, the control 
regulation which generates a predetermined actuation signal (U) is set up beforehand, and 
it memorizes to a control unit 100, for example. For example, when it is the value 1.0 with 
the increase of anticorrosives addition, the minor corrosion member C3rpripedium function 
SI, and the minor corrosion member cypripedium function S2 big when [ both ] both the 
large corrosion member cypripedium function LI and the large corrosion member 
cypripedium function L2 are the big values 1.0, a control regulation is set up so that 
anticorrosives addition may be reduced, and this is memorized to a control unit 100. It is 
possible it not only to control the change in addition of anticorrosives, but to also control 
the increment rate and reduction rate of addition if needed. 

[0011] The measured value of the polarization resistance (r) which is the measured value, 
and polarization resistance a total of 104 outputs of hydrogen ion concentration (pH) which 
are outputs of a pH meter 102 is applied to a control unit 100 as shown in drawing 1 . A 
control unit 100 generates the actuation signal (U) according to those input measured 
value according to said control regulation, and outputs this to the injector 8 of 
anticorrosives. An injector 8 answers this actuation signal (U), and performs necessary 
anticorrosives impregnation. 

[0012] Therefore, the expert of water quality management of the advanced corrosion 
prevention control using the output of two or more sensors can be automatically performed 
to ******. In this way, "offer of the corrosion prevention equipment for multi-sensor mold 
air-conditioning of the automatic system which does not require a technician" which is the 
purpose of this invention is attained. 
[0013] 

[Example] In the example of drawing 1 , the cooUng water 2 which carried out the 
temperature rise of the cooling water 2 for refrigerators stored in the water tank 1 delivery 
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and cooling duty to the refrigerator 10 with the pump 3 is returned to the back water tank 
1 which carried out the temperature reduction in the cooling tower 5. Suitable 
anticorrosives are poured into the cooling water 2 of a water tank 1 through an injector 8 
from the anticorrosives tank 7. An example of the anticorrosives suitable for the corrosion 
prevention of the copper tube of a heat exchanger is benzotriazol. As already explained, 
actuation of this injector 8 is controlled by the control unit 100. 

[0014] The refrigerator 10 of the example of illustration consists of an evaporator 16 which 
evaporates the compressor 12 which compresses a refrigerant, the condenser 14 which 
makes the elevated-temperature high-pressure refrigerant after compression condense, 
and the condensed refrigerant. The cooling water 20 for air-conditioning which an 
evaporator 16 sets and carries out heat exchange to air is cooled. However, there is no 
summary of this invention in the configuration of refrigerator 10 the very thing, and it can 
use the cooUng system of the refrigerator and others of arbitration other than illustration 
combining the corrosion prevention equipment for air-conditioning of this invention. 
[0015] Although it considers as the sensor which supervises and measures the related 
characteristic of cooling water and an illustration example uses a pH meter 102, 
polarization resistance a total of 104 conductivity meters 106, a turbidity meter 108, and 
sludge 112 [ a total of], these sensor itself belongs to a well-known technique. A scale 
means a hard thing here among the solids with which calcium contained in water with a 
high degree of hardness and Mg deposited, and a sludge says an elastic thing to it among 
the sludge. In addition, the sensor which can be used in the corrosion prevention 
equipment for air-conditioning of this invention is not limited to these examples. 
[0016] drawing 4 - a conductivity meter 106 - an output " electrical conductivity (sigma) 
and scale 110 [ a total of] -- an output the large corrosion member cypripedium function 
L3 which originates in Degree E and the list of the corrosion by the amount (m) of a scale 
at sigma and m is shown, further drawing 5 a turbidity meter 108 " an output 
turbidity (t) and a sludge meter an output the large corrosion member cypripedium 
function L4 which originates in Degree E and the list of the corrosion by the amount (c) of a 
sludge at t and c is shown. 

[0017] An example of the actuation signal (U) which the measured value of input signal 
slack hydrogen ion concentration (pH), polarization resistance (r), electrical conductivity 
(sigma), the amount of scales (m), turbidity (t), and the amount of sludges (c) responds 
according to said control regulation based on the above-mentioned member cypripedium 
functions LI, Si, L2, S2, L3, and L4, and a control unit 100 outputs is shown in drawing 6 . 
[0018] 

[Effect of the Invention] As explained to the detail above, since the corrosion prevention 
equipment for air-conditioning by this invention controls automatically the anticorrosives 
addition to the cooling water for air-conditioning using ****** of two or more sensors, it 
does the following effectiveness so. 

[0019] (b) Synthetic and advanced corrosion prevention control for air-conditioning using 
the detection value by two or more sensors can be performed automatically. 
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[0020] (b) Corrosion prevention control for air-conditioning having no skillful engineer and 
advanced can be performed. 

[0021] (c) Since the manysided data of the cooling water for air-conditioning are used, 
these data offer the support information to an expert in the cases, such as cause analysis of 
air-conditioner accident. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 It is the explanatory view of the corrosion prevention equipment for 
air-conditioning by this invention. 

[Drawing 2] It is the explanatory view of the relation between a hydrogen-ion density and 
the member cypripedium function of corrosion. 

[Drawing 3] It is the explanatory view of the relation between polarization resistance and 
the member cypripedium function of corrosion. 

[Drawing 4] It is the explanatory view of the relation between electrical conductivity, and a 
scale and the member cypripedium function of corrosion. 

[Drawing 5] It is the explanatory view of the relation between turbidity, and a sludge and 
the member C3^ripedium function of corrosion. 

[Drawing 6] It is the explanatory view of the relation of the measured value and the 
actuation signal by two or more sensors. 
[Description of Notations] 
1: Water tank 

2' Cooling water for refrigerators 

3: Pump 

5- Cooling tower 

7- Anticorrosives tank 

8: Injector 

10: Refrigerator 

12: Compressor 

14: Condenser 

16 : Evaporator 

20- Cooling water for air-conditioning 
100: Control unit 
102: PH meter 

104: Polarization resistance meter 

106^ Conductivity meter 

108: Turbidity meter - 

110: Scale meter 

112: Sludge meter 
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